Abstract.
non screw d i s l o c a t i o n s . 8, component i s due t o d i s l o c a t i o n depinning from
an extended atmosphere.
I n t r o d u c t i o n . -
Generally, t h e r e l a x a t i o n spectra o f p l a s t i c a l l y b.c.c. metals are composed o f three bands o f i n t e r n a l f r i c t i o n peaks according t o the Chambers nomenclature : a, B and y [I, 2, 3, 41. Peak a i s g e n e r a l l y a t t
r i b u t e d t o doublek i n k n u c l e a t i o n on non screw d i s l o c a t i o n s , Peak B t o p o i n t d e f e c t -d i s l o c a t i o n i n t e ra c t i o n and peak y t o double k i n k generation on screw d i s l o c a t i o n s . Each r e l a x a t i o n process i s characterized by s p e c i f i c a c t i v a t i o n energies and volumes, which can be
determined by i n t e r n a l f r i c t i o n and microdeformation experiments.
I n t h i s paper, we study t h e microdeformation and t h e i n t e r n a l f r i c t i o n o f a pure i r o n . :~lany experiments were performed on i r o n [2] . Senerally a peak a i s observed around 30K ( l h z ) , w i t h a shoulder a' a t lower temperatures. The a peak i s a t t r i b u t e d by H i v e r t e t a l . Fig. 1 presents the internal friction spectra as a function of the plastic deformation amount. After mounting (curve I ) , a broad peak i s a observed around 130K : t h i s peak i s labelled 8, according t o the nomenclature of Ritchie e t a l . [6] . After 0.5 % deformation (curve 2 ) , t h i s peak growths strongly, s h i f t s towards low temperature (115K) and presents a shoulder between 30 and 50K attributed t o the a ?eak. For 2 and 4 % deformation, the peak situated a t 105K decreases and the peak a appears a t about 30K and increases with the deformation amount. A s observed by Dufresne e t a l . r 7 1, the @a peak temperature depends strongly on the vibration amp1 i tude.
3.2 Microdeformation Figures 2 , 3 , 4 and 5 show the variation of micro deformation versus temperature according t o the method used by Esnouf and Fantozzi [ 9 ] (the microdeformation plotted E i s corrected from the shear modulus variation with temperature E = 'real a). Nhen the s t a t i c s t r e s s o, i s applied a t 4K, an e l a s t i c s t r a i n AB i s observed. Then, during the linear heating, an extra amount of microstrain BC occurs. Subsequently, the specimen i s cooled down t o 4K (CD) and the s t a t i c stress i s removed : microdeformation recovered during the suppression of the s t r e s s i s DE.
During a subsequent heating without s t r e s s , we observe a recovery of the strain ( E F ) . (1) -During the f i r s t heatl'ng with the s t a t i c stress as, microdeformation BC occurs i n two stages : stage a between 10 and 50K and stage 6 between 70 and l l O K . Stage a s h i f t s towards low temperatures and increases strongly with the plastic deformation. The 6 conponent i s lower than the one and shows only a s l i g h t increase with the plastic deforn:ation amount.
(2) -The recovery DE obtained by suppressing the s t r e s s a t 4K is nearly equal t o the e l a s t i c deformation AB. The derivative curves versus temperature are used t o locate the a stage of microdeformation. Fig.6a shows the obtained results for the non-deformed specimen : we observe a big s h i f t of the maximum (from 53K t o 26K) when the bias s t r e s s increases. Fig. 6b shows the derived curves for a 2 % deformed specimen. Only a low s h i f t of the iilaximum i s observed versus the bias stress. Furthermore, for a l l the deformed specimens, a substructure of the a stage occurs.
In order to determine the activation vol ume , we must normal i ze the mi crodeforrnation curves E (T) [g] . From the observed s h i f t of the curves versus s t a t i c s t r e s s , we can obtain the activation volume from the following relation :
with E = constant dT The activation energy E f o r the a peak i s about Q.G6 eV [5] . Tile activation volumes measured f o r different amounts of plastic deformation and f o r a value of Us equal to about 4.5 x 1 0 -~v are given by the following table. (1) a f t e r niounting ; (2) a f t e r 0.5 % plastic deformation a t 60 + 11; 7 + 5 RT;(3) a f t e r 2% deformation;(4) a f t e r 4% deformation.
W e observe also a decrease of the activation voluine when the s t a t i c stress 4.-Discussion.-a process : ?.licrodeformation experiments are interesting because they can s h w an a cofiiponent though no a peak i s observed on the internal friction curve f o r the non deformed specimen. This result seems t o indicate t h a t i n the very broad spectrum of Ba obtained f o r t h i s specimen, the low temperature range of the spect r u m i s certainly linked t o an i n t r i n s i c process a .
Stage a observed by microdeformation has the same characteristics than the one observed in f .c.c metals 191: a stage takes place a t higher temperature than the recovery stage a, obtained without s t r e s s . The decrease of the activation volume when the plastic deformation increases and the importance of stage a, should indicate t h a t the local internal s t r e s s i s large (much larger than in f.c.c. metals) and increases with the amount of plastic deformation. This conclusion i s similar t o the one of Astie' e t a l .
[lo] obtained from microdeformation experl'ments i n theyrange . Therefore, these r e s u l t s c o n f i r~n t h e given i n t e r p r e t a t i o n f o r the a peak i n i r o n . Furthermore, the microdeformation curves always seem t o present an a' component a t low temperature, which must be p r e c i sed. as, p i n n i n g p o i n t s being immobile a t considered temperature. Thus, we can t h i n k t h a t
8,

i s due t o a d i s l o c a t i o n depinning from an extended atmosphere. The microdeformat i o n associated t o t h e 8, peak occurs i n a broad range o f temperature as t h e B,
peak. It i s d i f f i c u l t t o observe a s h i f t when t h e a p p l i e d s t r e s s v a r i e s . This s i t u at i o n i s n o t favorable t o determine t h e c a r a c t e r i s t i c s o f t h e Ba process b u t i t i s necessary t o use a model o f d i s l o c a t i o n motion i n d i l u t e s o l i d s o l u t i o n as proposed
by S c h l i p f fill and R i t c h i e C12-J.
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